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Mr. T, H. Johnaon, Director
Division of Research
U. 3. Atomic Energy Commission
l6th Street and Constitution Avenue, N. W.
Washington 25, D. C.

Dear Mr. Johnson:

Transmitted herewith for your information are copies 2^ and 25 
of Trace Elements Memorandum Report V?6, "Progress report on uranium in 
natural waters/1 by Philip F. Fix, August 195S.

This memorandum reports on the progress of studies of uranium 
in natural waters since the preliminary sampling late in 1951 of waters 
in 15 of the states. Tentative conclusions are that the following are 
conducive to a significant content of uranium la natural waters; l) a 
very acid or a very alkaline nature; 2) a high content of sulfate. 
bicarbonate, sodium, or silica; and 3) a total hardness (as CaGC^) of 
300 or more, Fluoride and the ratio between calcium and magnesium also 
have some bearing on the uranium content. These clues and others as 
they develop will be followed as the work continues to determine their 
validity as guides to uranium in natural waters.

During the first half of fiscal year 1953 an intensive investi­ 
gation of natural waters is planned in parts of Colorado, Wyoming, 
South Dakota, Montana, and Utah where uranium mining and milling are or 
will be in progress, and the reconnaissance search for uraniferous waters 
will be continued in other areas and especially in areas where new 
discoveries are made.
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Inasmuch as the GoHadssion's Office of Classification lias 
determined that this-report contains Restricted Data, we are issuing 
the information as a separate report in order that the Trace Elements 
Research Quarterly Progress Report, April 1 to June 30, 1952, for which 
it was prepared, could be given a vide unclassified distribution. This 
change was discussed ©rally with Ifev D0 ft. Miller and has his approval,.

Sincerely yours,

V. H, Bradley 
Chief Geologist
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PROC&ESS M®m® m 'wmim m WTWAL WATERS

for

na* sufficiently promising t© $m»ti£y 

therefore, wer® collected durimg

specific objectives ©f tint

in .avteal waters during -late 

fwtfetr w@rk0 AMitiorial sanples, 

aa!pll.ag is

ar® t@s (l). search, for non-

(2) dsteraine the relationship ©f i^mmtim ±M natniral waters t® geologic 

terraae, as well as obtain inf ©xais>tl©B ®m ttt feahavior ©f uranium in 

natural solutions ̂  and (3) ^velop gg©eb,@®i€ai-pr©specting techniques 

for uranium based upon the nxmaium @©at®Bt ©f liatural waters.

A few tentative and genemlimed c@^Imi®a® are made regarding the 

types of Batumi waters -that nay b@ e^atmciv© t® the occurrence of 

significant a*®unts ®f
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was delivered ©f the Water Resources 

8 other sources

were delivered 

t© determine 

later in the

with content 

samples also were

determinations. Uranium determinations already have been received from 

2 ©f the 14 samples,

fhe number of samples collected during, the latter part ©f the first 

quarter was considerably IABS hmd be@n planned^ inasmuch as uncommonly 

high water levels and surface dilution from heavy rains in the areas inves^ 

tigated made it undesirable and impraeticable to collect samples from many 

sources that had been scheduled for sampling, of these sources were 

sampled for partial chemical analyses that will permit seasonal correlations 

t© be siada in comparison with samples t© be collected later when conditions 

are suitable. Some of the sources were so badly diluted by hard rains during 

field work that n© samples were taken„

Although only general and very hypothetic conclusions may be drawn from 

the results ©f the 51 determinations of uranium made to date, these provide 

what appear to be very useful indications ©f the -types ©f natural waters 

which may be conducive t© occurrence of significant amounts ©f uranium, and 

therefore serve t© guide field work within certain limits. Such conclusions-, 

outlined below, must be treated with circumspection, inasmuch as the 

additional weight ©f a few more data aiay radically alter the conclusions. 

!Si© extraordinarily effective results of the preliminary investigation,



T 
based, upon geologic kn©wl®%e^ is f lading relatively of wraaina

in 2J5 percent of the samples ̂ significant ©f uranitam-in many

accurate even at this early ©f inv©stigati@na

natural waters ©f very aoid or very alkaline natiare far more e©n- 

dueive t© the occurrence of significant ©f uranitsm than d® those ©f 

a&arly neutral nature.

A high content of sulfate, ©specially of sodium aulfat*, very

A high content ©f bicarbonate* ®sp@eially of sodium bicarbonate

A high content of soditiffi very favorable, although high content 

uraniua my ©s©ur in ©f little B©CU,«SR,

greatest content ©f xiranita found was in a water very high in iron

A total hardness (as CaCO^») ©f 300 ©r SBCTO, other factors being equal,j

highly favorable. Six ©f the eight water saarples analysed t© date 

that sh@w the highest tarani^m eostent is the range from 31^ t© ^83, 

another stars 992, and the regaining ©ne a total hardness ©f 10%.

She silica ©outent of water t© b@ infinitely related t® uranium

10 t© 3© ppa, with a- content of than 5 ppi definitely unfavorable. 

Isforsaatioa ©n high-silica waters is to© imaeteq-yat® to permit their ©valu-

ratio between ealciiM and magnesium to hav® soa© bearing ©n



¥ork planned for the first half ©f fiscal-year 1951 (second and third 

quarters of the first project-year) is as follows?

1. Begin intensive investigations in parts of Colorado, Wyoming, South 

Dakota, Montana* and Utah, where uranium mining and milling either are 

in progress ©r in prospect.

2. Advance status ©f the reconnaissance search for uraniferous watesss in 

states west ©f the Continental Mvid@ P in remaining postions of 

Colorado, Wyoming, and. Montana, in the Black Hills region, and perhaps 

in the "black-shale region of Tennessee,, Kentucky, Ohio, and Indiana*

3. Continuing coordination ©f the project .with related projects, and 

especially with new discoveries ©f uranium as they are

k, Continuing evaluation ©f results of the investigations in order. <:* that 

work nay "be more and more sharply focused- upon the aast significant 

factors in the search as these becdiae established*

In the quarter ending Sept. 30, as snack of the foregoing will "be 

aeeoB^lished as conditions my peodt. It is presently intended, subject 

to change, that intensive investigations will begin in the San Juan 

region ©f Colorado and the Pumpkin Buttes -Black Hills region of Wyoming 

and adjacent states j and that the reconnaissance investigations will be 

in parts of Utah, Nevada, » California, iaah@, Montana, Wyoming, and perhaps 

the Old.© Valley States mntioned above,,




